UNCLASSIFIED

AD NUMBER
AD315621
CLASSIFICATION CHANGES
TO: UNCLASSI FI ED
FROM: CONFI DENTI AL

LIMITATION CHANGES

TO:

Approved for public release; distribution is
unlimted.

FROM:

Distribution authorized to U S. Gov't. agencies
and their contractors;

Adm ni strative/ Qperational Use; FEB 1960. O her
requests shall be referred to Devel opnent and
Proof Services, Aberdeen Proving Gound, MD.

AUTHORITY
APG I tr 9 Cct 1980 ; APG Itr 9 COct 1980

THISPAGE ISUNCLASSIFIED




“Reproduced by
Armed Services Technical Information Agency

ARLINGTON HALL STATION; ARLINGTON 12 VIRGINIA

N E: WHEN GOVERNMENT OR OTHER DRAWINGS, SPECIFICATIONS OR
DATA ARE FOR ANY PURPOSE OTHRER THAN IN CONNECTION

WITH A DEFINITELY RELATED GOVERNXENT PROCUREMENT OPERATION,
THE U. 3. GOVERNMENT THEREBY INCURS NO RESPONSIBILITY, NOR ANY
OBLIGATTION WHATSOEVER; AND THE FACT THAT THE GOVERNMENT MAY
HAVE FORMULATED, FURNIBHED, OR IN ANY WAY SUPPLIED SAID
DRAWINGS, SPECIFICATIONS, OR OVHER DATA I8 NOZ TO BE ED B
IMPLICATION OR OTHERWISE AS IN ANY MANNER ".ICENSING THE HOLDER
| OR ANY OTHER PERSON OR CORPORATIGN, OR CONVEYING ANY RIGHTS O}

PERMISS(ON TO MANUFACTURE, USE OR SELL ANY PATENTED INVENTION
THAT MAY IN ANY WAY BE RELATED THERETO.

ﬂﬂl!’ln—"’—' ==
. —

__‘---

= B R - Sown =
e *uhd ﬁh g
G - '."_',""



e

"‘.'.‘Deadawu and ﬂwo{

CONFlDENTlAI.Tms Q?C”ME CONSISTS 0«7 ~PAGES.

)ﬁOPIEs

XEROX
>>
» "
z Z
>23
: g%» ¢
| 2 w o<
“ma®3x =3
: xS’
w 2 H
S 4
z X
> 0
z

REPORT NO. DPS/TW-510/1

BEFERENCE (opy

AUTOMOTIVE DIVISION

REPORT ON

&,

GOER TYPE TIRE VERSUS M15 LAND MINE ()

AdOD Fitd

)

First Report on Ordnance Project No. TW-510

(D. A. Project No. 546-09-036
(AD-1288)

C. L. DEMAREE

FEBRUARY 1960

UODE SHEET INCLUDED,

CONFIDENTIAL




Y MR L P

RTTRE Y

CONFIDENTIAL

DEVELOPMENT AND PROOF SIRVIVWR
ABERDEEN FROVING GROUND
MARYLAND

AUTHORITY: A0S-20 ClDemaree/tsp

GOER TYPE TIRE VERSUS M15 IAND MINE (i)

First Report on Ordnance Project No. TW-510
(AD-1288)
Date of Test: 8 December 1959

(C) ABSTRACT

A 29.5 x 29 GOER t tire, vith rim assenbly welded to & modified
hub, was mounted on & 240-mm howitzer carriage. Tests were conducted
using =n electronic mine to estgblish the ground pressures produced
by the GOER tire loaded with 16,250 pounds. Iater the tire was ‘owed over
an M15 lsnd mine under the same load condition. All tests proved.conclu-
sively that tires of this type, when loaded with 16,250 pounds, will
rroduce ample pressure to detonate an M15 mine, and that the vehicle using
this tire would be immobilized by the resulting detomation: r & o
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Figure 1 (U):
Assembly.

GOER Tire Mounted on Test Rim with Modified 2LO-mmn Hub

Figure 2 (C):

GOER Tire after Detonation of M15 Iand Minpe.
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1. (U) INTRODUCTION

The Ordnance Tank-Automotive Command authorized the shipment of six
29.5 x 29 earthmover tires from Code A to Development and Proof Bervices
for testing. These types of tires are used on the Truck, Cargo, Logistical,
High Mobility, 15-Ton, U x 4, XM347 and the Truck, Tank, Fuel, logistical,
High Mobility, 15-Ton, L x 4, XM348 GCER vehicle manufactured by Code B.

Generally these vehicles were constructed from commercial earth-
moving equipment components except for the cargo bolies and sufficient
sheet retal to produce flotation in water. Bach vehicle consists of two
units: the tractor and a trailer cargo or tank boldy.

The purpose of this test was two-folid:

a. To determine the ground pressure exerted by the GOER
tire vhen loaded with 16,250 pounds.

b. To move the GOER tire, loaded with 16,250 pounds, over
en M15 mine and evaluate the damage produced.

2. (U) DESCRIPTION OF MATRRIEL

Earthmover tires as manufactured by Code A. are fabricated in two
deneral types: nylom rock grip excavator, wide base, and nylon ground
grip, wide basc. These tires aye readily identified by the sppearance
of the tread.

Statistics for earthmover tires (Cole A) are given in Tsble I.

Tires received for testing were in various degrees of wear and all
appeared to have survived severe usage. The tire selscted for testing
was & 16-ply -ylon ground grip (wide base). It was chosen because the
tread was more even and the casing was in good condition. Tvwo rim
assenblies, tube type, for 29.5 x 25.00 earthmover tires, six tubes and
six flaps ~completed the test equipment from Code A.

Other test equiyment consisted of the fo ¢ Mine, AT, HE,
Composition B-YIosded, Heavy, M15, Fuze, Mine, AT, 3; Activator, M1,
Lot LOP-14-150; Mine, electronic - a special instrument for recording
pressures exerted on mine; towing vehicle, MiS tank.




Table I. Earthmover Tires
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Figure 3 (U): 240-mm Howvitzer Carrisge Modified to Use as Test Vehicle.

Figure 4 (U): Machining Operstiocn Figure 5 (U): GOZR Test Rim Base.
o Modification of 2uO-mm Wheel Disk

and Flanges.
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This unit was then welded 1/2 inch from the inside edge of the GOER test
rim base, allowing it to extend approximately 12 inches beyond the outer

edge of the 240-mm flange. ‘The-e were no modificetions on the test rim excapt
the above-mentioned welds.

Tubes, flaps and tires were easily installed on the rim (Figure 6)
by two men using a fork lift. The tires were then inflated to 20 psi air pres-
sure and the wheels were installed on the 240-mm carriage.

v

Figure 6 (U): Mounting of GOER Test Rim and 24O-mm Wheel.

A bar clevis, detachable at both ends, was welded to the front axle
housing at one point and to the main structure of the 240-mm carriage at the

other end. 'This was done to maintain rigidity for the front wheels while the
vehicle was towed rearward.

The right front wheel, mounting the GOER test tire, was placed on &
Fairbanks platform scale. ILoad weight on this tire, before additional weight
was added, was 9,500 pounds. A 96- by T2~ by 10-inch armor plate was loaded
onto the trails of the carriage and adjusted to produce 16,250 pounds >f

weight on the teet tire. This plate was tnen welded to the %rails to insure
load stability.

8
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3.1.2 Employment of thz Electronic Tesl Mine. The electronic test mine
is an instrument used to measure and racord pressures exerted on the mine
(Figures 7 and 8). The device utilized foix this test was a duplicate o”

o« M15 mine. Nine individual readings were taken, eight of vhich were with
the top of the mine 3 inches below ground level. ILoose earth was placed

over the mine to f£ill the 3-inch space. The ninth measurement was taken at
a l-inch depth, with 1 inch of loose dirt over the mine.. Tire pressure at

. the start of this testing was 20 psi but ufter the fourth recording the air

pressure was reduced to 17 psi. This was done with the approvel of the
Ordnance Te k-Automotive representatives who_wem vitnessing the test.

Towing the 240-mm carriage wvas accomplished by an M4S tank ulin';
& 60-foot cable.

3.1.3 Employment of the M15 Mine. An 15 mine is a heavy antitank
service mine inte or use against heavy tanks. The complete mine con-

sists of a high-explosive-loaded mine body fitted with an M120 booster and
M603 fuze. The M603 antitank mine fuse functions vhen the pressure plate
depresses, thereby reversing the Belleville spiings and causing the firing
Piu to be driven into the high-explosive detonator. An electric detomator
wvas assembled into the activation well, in the event of a misfire. The
force (pressure in pounds) needed to activate the M15 antitank mine is

approxinately 350/ 50 pounds.

The GOER test tire was towd over the mine so that the center of
the tire tread was aligned with the center of the mine.

3.1.4 Fne « Ordnance Tank-Automotive Commend furiudshed e
photographer to film the events in motion. In addition to the actual test-
ing another M15 mine wvas dstomated elsctrically and its fumétioning recorded
by the camers for use as o comparison of the explosive foross exsrted when
the functioning vas unimpided by the tire or other material. These motion
pictures were retained by Ordnance Tenk-Automotive Command personnsl. mu
photographs were taken throughout the prepsration’and testing by Developmsnt
and Proof Bervices. These may be found throughout this report.

3.1.5 son"mm'o. 8011 samples were taken at turee points along a line
vhere testing was conducted, to give a general ides of the terrain and soil
conditions.



Figure 7 (U): Recording Equipment used in Conjunction with the Electronic
Test Mine.

Firure 8 (U): The Elecironic Test Mine.
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3.2 Results

3.2.1 Electronic Mine. The electronic mine indiceted that the pressures
exerted by the GOER tire vere as given ‘n Table II.

Tabls II. Pressures Exerted by Tire

Test Depth, Pressure Exsrted on Nipe,
Run in. Tire Pressurc, psi psi

1 3 20 810

2 3 20 915

3 3 20 800

by, 3 20 870

5 3 17 T6C

6 3 17 TT5

7 3 17 THS

8 3 17 Iostd

9 1l 17 Lost®

Notes: @&rngtrument failure.

boun No. 4 had side walls of the hole essentially vertical.
All other emplacemsnts were sloped at an aigle of U degrees.

3.2.2 % Mine. The M15 mine detonated from pressure ex-rted by the
GOER tire, was destroyed beyond use. The crater mads by this deto-
nation was 10-1/2 feet in diamster and ki inches st the deepest point.
The bottom third of the tire nearest the blast was shredded and torn into
many small pieces vhile the two-thirds remaining wvas thrown 107 yaxds to
the rear (Figure 2). The rim base, including the 240-mm disk, was torn .
from the vehicle and was thrown 26 feet from the point of detonstion
(Figures 9, 10 and 11).
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Figure 10 (C): Slight Damage Incurred by other GOER Tire and Test
Carriage.
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Figure 11 (C): GOER Test Rim Base with Part of 2u0-mm Disk.

3.2.3 Soil Sauples. Soil sample data are given in Table III.

Table III. Soil Sample Data

Tare Gross Dry
Weight, Weight, Weight,
Sample grams grams _grams Moisture
;! 1.04 59.82 49.96 20.1
2 1.08 59.59 40.52 48.2
3 0.84 59.46 49.33 20.8

3.3 Observations

A GOER tire on the left front wheel epproximately seven feet from
the biast remained serviceabie. The 240-mm howitzer carriage, excep’: that
area adjacent to the test wheel, showed very little demage. This seems to
indicate that the test tire absorbed much of the shock of the explosion.

4. (C) CONCLUSION

I% is concluded that a GOER tire, when loaded with 16,250 pounds,
will exert ample pressure to detonate an M15 mine and that any vehinle
using this type tire would be immobilized by the resulting detonaticn.

13
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C OP Y/tsp APPENDIX A

Test Autherity

R

WORK ORTER DJKew/ jar /20240 1L October 1959
G 7. FROW: . Document Control No. |
Aberdeen Proving Ground OTAC, ORDMC-RP.k4 0-1-0-052-041-041-1
Aberdeen, Maryland

5.

CMS CODE AND TITIE:
5510.12.240A0.01  Pruck, Cargo, 15 Ton, XM437

Appropriate Accounting Class. of | 7.a. fb. Quantity . Unit|{d. Total
Funds (tc be) Made Available: Elerents | Unit I Cost Cost
Prior

21X2040 005-h211 P5510 | Increase N/A N/A| 8,000.00

Decrease

Current /A W/A| B8,000.00 |

Tolervance Per Para 150

9.

Ihrfomr)me of the Following Work is Authorized (Subject to Aveilabiliity
of Funds

This AOS is issued to Authorize Testing Conducted by Development

and Proof Services, ORDBG-DPS-TV in gccordance with the fcollowing Test
Directive.

TEST DIRECTIVE

TITIE. Mine Evaluation of a GOER Tire.

OBJECTIVE: The determination of the effects of the Mi5 Mine on a
moving GOER vehicle with the GOER Tires.

DESCRIPTION: Code A, Akxron, Ohio, will ship six GOER tires, six
tubes, two rims and one rim and lug drawing to
Aberdeen Proving Ground for use on the mine program.

Pnom: Aberdeen Proving Ground will perform the following:

DELIVERY ECHEDULE & INSTRUCTICHS

10.

12.
a.
bl
c.

"FOR USE BY

ENC s
11. AUTHORIZED BY:
ACTIONS 1 14 October 1959 W. R. SWENOR
DATE Tyved Name
NUMBER
AMOUNT /8/ W. R. Swenor,

Signature ;
mie‘f, M"m- II'

A-1
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OMS CODE 5510.12.240A0.01

DCN 9-1-0-052-0k1-0k1-1
Page 2 of 2 Pages
a. Insert one tube inside of one GOER tire and place om rim.
b. Modify one 24OM trailer and install GOER tire assembly on vheel
¢. Tire will be inflated to 20 pounds psi pressura.
d. Simulate GOER Tire loading of 16,250 pounda (ome tire).
e, Take pictures of test rig prior to testing.

f. Determine the ground pressure of the GOER tire utilizing elsctric
mine equipment.

g. Make necessary fixtures to move the vehicle so that GOER tire
will passover an Ml15 mine located on the ground.

h. Move GOER tire over M15 mins. Bvaluate dnmage and taks pictures.

OTAC vill send photographer to Aberdeen Proving Ground to take moving
Pictures of complsts tests.

The extra GOER tires, tubes and rim are to be held at Aberdsen Proving
Ground pending additional testing. *

It is requested that this office be notified in edvance of scheduled
firings to permit attendance by the Project Engineer and photogrepher.

A-2




COPY/tsp
DATE: 27 NOV 59
ACTION: D&PS

TWNN

ETP2EETAPIGLCAPLS

RR RUETGH

DE RUECIA @4

ZNR

R 2715452

FM COUSAORDARSZNAL CENTERLINE MICH

TO COABERDEENPG MD

DA GRNC

BT

UNCLAS TT224@¢ FOR ORDBG-DPS-TU W PIESS FROM ORDMC-KEM1 SPIKO

REF TELEPRONE CONVERSATION BETWEEN W PIESS OF ABERDEEN PROVING
GROUND AND H SPIRO OF OTAC ON 26 NOVEMBER 1959, REGARDING GOER TIRE
TEST DIRECTIVE.

PARAGRAPH F SHOULD BE REVISED TO READ, "DETERMINE THE GROUND
PRESSURES OF THE GOER TIRE WITH ELECTRIC MINIAENT PLACED 3 INCHES,
2 INCHES, 1 INCH AND @ INCH2S BELOW GROUND SURFACE

PARAGRAPH G LOCATION OF M15 MINE SHOULD READ 3 INCHES RELOW SURFACE

ADD PARACRAPH I IF MINE DOES NOT DAMAGE TIRE REPEAT PARA H

ATD PARAGRAPE J IF TIRE IS STILL INTACT, REPEAT PARA H WITH MINE
2 INCHES THEN 1 INCH AND FINALLY ¢ INCHES BELOW SURFACE
BT
CFYi TT224p$ OKDBG-DPS-TU ORDMC-REM1 26 1959 3 2 1 # M1% 3 2 1 ¢
27/15482



AFPFENDIX B

Letter Report
r Whi tg/vm/d 2255

onpTY o i faidd £ rJ",’:‘,
DI=DPG-T

SUDJZCTs  Determination of Loads Imposed on the Y15 Nine by GULR-~Type
Low Pressure Tiros

T0s Chiel of Ordnance
Department o the Army
Washington 25, D. C.
ATTNs ORDTS

l. On 8 December 1959 personnel of the Infaniry and Aireraft Vea-
pons Division partiocipated in tensts of GOLR=Type tiresm by obtaining
loads impoaed on the pressure plate of the insirumented 15 antitank
mine. This information was obtained at tho request of persomnel of
Automotive Divisicn, Devolopment and Proof Services. Parsonnsl of the
Physical Test Latoratory provided the instrumented mine and associated
recorder, operated the instrumentation, and reduced the data.

2. uwhe tire utiliged for the tests was a 29.5 x 29 size of 1l6-
ply rating whioch is normally inflated to 25 pai and rated to carry a
maximum payload of 13,600 pounds. The diameter of a now tire of this
tryo i3 approximately 74 inchen. !line teat runa were made over the
inatrumonted minej four at a tire pressure of 20 pai, and five at a
pressure of 17 psi, Only the first seven runs are here considered,
because an inotrumentation fallure ococurred after the seventh run.
The mine was emplaced in a hole approximately eight inches deep to pro=
vide three inoches of earth covor ovor the mime pressure plate., For
fun Fumber 4, the mine was emplaced in a hole with essentially verti-
oal sidewnlls. The sidewalla of all other emplacements were sloped at
an angle of approximately 45 degrees. UJross load on the tire for these
teats was 16,250 pounda. The following load data was reosrded:

Tont ™Mrs Presowrs
Run Presasure Plato Lo: .1
Moo lpnd)

b 20 810

2 20 915

3 20 8o0

4 20 - 870

5 17 1760

6 17 115

7 17 145

B-1



0N DI=DP 3~1T
SUDJiCTs  Determination of Loadn Impnsed on the !115 idne by GOZR-Type
Low Pressuro T™res

3. A sample recorded trace is inoluded as Inclosure l. It 4is of
interest to note that ths pronsure plats lcad rises to a maximum and
ronains there for an sppreciable period of time. This t.ae appears to
be the tctal time that the presagure plate of the mine is 1. 1ly covered
by the tire. At higher inflation pressures, the duration ot the maxi~-
mum load should decreans (for any specifioc vehicle spesd).

FOR TITS DIRCGTORS

1 Incl He Ao RODLE -
-7: Acting Deputy Director
for Ingineering Testing
Copy furnisheds
Ploatinny M. CaDEB

Automotive Divieion, D&PS

B-2
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APPENDIX C
Distributicn

COFY NO. NAMF. AND ADDRESS NO. OF COPIES

Chief of Ordnance
Department of the Army
Washington 25, D. C.
Attn: ORDTB - Mr. Koehler
ORDTW
ORD1T
OFDFM

oW W
HRPPH

Commanding Gereral
Ordnance Tank Auto. Comrand
Detrcit Arsenal
Center ILine, Michigan
Attn: ORDMC-R
ORDMC-REW.2 Mr. Harshfield
10 ORIMC-REM.1 Mr. Salter
ORDMC-REM.2 Mr. Rogers
ORIMC-IF
ORDMX-AA
ORDMC-RRE. 3

Commanding General
Ordnance ‘Tank Auto. Command
1501 Beard Street
Detroit 9, Michigan
15 Attn: ORDMC-FME 1
16, 17 ORDMC-I 2

FEREY o
N

N

Commanding General
Frankford Arsenal
18 Philadelphia 37, Pa. )

Commanding Officer

Watertown Arsenal

Watertown 72, Massachusetts
19 Attn: ORDBE-IM 1
20 OHDBE-Z 1

Commanding Officer
Diamond Ordnance Fuze Isboratory
Washington 25, D. C.
Attn: Technical Ref Branch,
2l ORDTL 012 1
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Director
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CONARC Liaison Office
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